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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 22 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

3. Claim 22 recites the limitation "the image rejecting mixer" in line 1 . There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-3 and 16-18 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Lopez-Estrada U.S. Pub No 2003/0052300 A1. 

As per claim 1 , Lopez-Estrada teaches a polyphase filter comprising: a first filter 
section having an input for receiving signals (see fig. 10 element 1020 and page 4 
paragraph [0065] representative of a complex signals (see page 1 [0021]. Note that 
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complex signals are known in the art as in-phase and quadrature signals or real and 
imaginary signals having multiple phases or polarities) are the same as the claimed (at 
least two phases of an input signal), and an output for providing signals representative 
of at least two phases of a filtered signal, said first filter section having a first pass band 
response (see page 4 [0058-0059]); a buffer section having an input coupled to said 
output of said first filter section, and an output (see fig. 10 element 1030 and page 4 
[0063-0067]); and a second filter section having an input coupled to said output of said 
buffer section, and an output for providing an output of the polyphase filter, said second 
filter section having a second pass band response (see fig. 10 element 1040 and page 4 
[0059, 0066]); wherein said first and second filter sections are configured such that said 
second pass band response compensates for said first pass band response (see page 
4 [0059]-0062). 

As per claim 2, Lopez-Estrada teaches wherein an overall pass band response 
of the polyphase filter is characterized as being substantially flat (see page 3 [0042- 
0043]). 

As per claim 3, Lopez-Estrada teaches wherein a first one of said first and 
second filter sections has at least one polyphase filter stage, and a second one of said 
first and second filter sections has at least two polyphase filter stages (see figs.4, 6, 8 
and 10). 

As per claim 16, Lopez-Estrada teaches a method for filtering an input signal to 
provide a filtered signal comprising the steps of: forming signals representative of at 
least two phases of the input signal; filtering said signals in a polyphase filter having first 
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and second filter sections (see figs. 8-10 elements 810, 820, 920, 930, 1020, 1040) 

having respective first and second pass band responses, wherein said first section has 

an input for receiving said signals and an output, and said second section has an input 

coupled to an output of said first section and an output (see figs. 8-10 elements 810, 

820, 920, 930, 1020, 1040) ; configuring said first and second filter sections such that 

said second pass band response compensates for said first pass band response (see 

(see page 4 [0059]-0062); and providing said output of said second filter section as the 

filtered signal (see figs. 8-10 elements 810, 820, 920, 930, 1020, 1040). 

As per claim 1 7, Lopez-Estrada inherently teaches wherein said step of 

configuring comprises the steps of: forming a first one of said first and second filter 

sections with at least one stage, and forming a second one of said first and second filter 

sections with at least two stages. 

As per claim 18, Lopez-Estrada teaches wherein said step of filtering comprises 

the step of buffering said output of said first section to provide said input of said second 

section (see fig. 10 element 1030 and page 4 [0063-0067]). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 4-5, 7-9 and 1 9-20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Lopez-Estrada U.S. Pub No 2003/0052300 A1 in view of Yang U.S. 
Pub No 20050175132 A1. 

As per claims 4 and 19-20 Lopez-Estrada teaches all the features of the claimed 
invention except wherein said signals representative of at least two phases of said input 
signal comprise a positive in-phase input signal, a negative in-phase input signal, a 
positive quadrature input signal, and a negative quadrature input signal, and wherein 
said signals representative of at least two phases of said filtered signal comprise a 
positive in-phase filtered signal, a negative in-phase filtered signal, a positive 
quadrature filtered signal, and a negative quadrature filtered signal. 

Yang teaches wherein said signals representative of at least two phases of said 
input signal comprise a positive in-phase input signal, a negative in-phase input signal, 
a positive quadrature input signal, and a negative quadrature input signal, and wherein 
said signals representative of at least two phases of said filtered signal comprise a 
positive in-phase filtered signal, a negative in-phase filtered signal, a positive 
quadrature filtered signal, and a negative quadrature filtered signal (see fig.4, 6, 9 and 
page2 [0026-0028]). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Yang into Lopez-Estrada as to toggle the frequency sign of the input signal 
in order to allow the polyphase filters to act as a stop band at a particular frequency as 
taught by Yang (see pages 2-3 [0028-0029]). 

As per claim 5, Yang teaches wherein said first one of said first and second filter 
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sections comprises: a first resistor having a first terminal for receiving said positive in- 
phase input signal, and a second terminal for providing said positive in-phase filtered 
signal (see fig. 6); a second resistor having a first terminal for receiving said positive 
quadrature input signal, and a second terminal for providing said positive quadrature 
filtered signal (see fig.6); a third resistor having a first terminal for receiving said 
negative in-phase input signal, and a second terminal for providing said negative in- 
phase filtered signal (see fig.6); a fourth resistor having a first terminal for receiving said 
negative quadrature input signal, and a second terminal for providing said negative 
quadrature filtered signal (see fig.6); a first capacitor having a first terminal coupled to 
said first terminal of said first resistor, and a second terminal coupled to said second 
terminal of said second resistor; a second capacitor having a first terminal coupled to 
said first terminal of said second resistor, and a second terminal coupled to said second 
terminal of said third resistor (see fig.6); a third capacitor having a first terminal coupled 
to said first terminal of said third resistor, and a second terminal coupled to said second 
terminal of said fourth resistor (see fig.6); and a fourth capacitor having a first terminal 
coupled to said first terminal of said fourth resistor, and a second terminal coupled to 
said second terminal of said first resistor (see fig.6 and page 3 [0032]). Furthermore 
implementing such teaching into Lopez-Estrada would have been obvious to one skilled 
in the art as to toggle the frequency sign of the input signal in order to allow the 
polyphase filters to act as a stop band at a particular frequency as taught by Yang (see 
pages 2-3 [0028-0029, 0032]). 

As per claim 7, Yang teaches wherein said second one of said first and second 
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filter sections comprises a plurality of stages, each stage comprising: a first resistor 
having a first terminal for receiving a positive in-phase input signal, and a second 
terminal for providing a positive in-phase filtered signal (see fig.6 and page 3 [0032]); a 
second resistor having a first terminal for receiving a positive quadrature input signal, 
and a second terminal for providing a positive quadrature filtered signal (see fig.6 and 
page 3 [0032]); a third resistor having a first terminal for receiving a negative in-phase 
input signal, and a second terminal for providing a negative in-phase filtered signal; a 
fourth resistor having a first terminal for receiving a negative quadrature input signal, 
and a second terminal for providing a negative quadrature filtered signal (see fig.6 and 
page 3 [0032]); a first capacitor having a first terminal coupled to said first terminal of 
said first resistor, and a second terminal coupled to said second terminal of said second 
resistor; a second capacitor having a first terminal coupled to said first terminal of said 
second resistor, and a second terminal coupled to said second terminal of said third 
resistor (see fig.6 and page 3 [0032]); a third capacitor having a first terminal coupled to 
said first terminal of said third resistor, and a second terminal coupled to said second 
terminal of said fourth resistor (see fig.6 and page 3 [0032]); and a fourth capacitor 
having a first terminal coupled to said first terminal of said fourth resistor, and a second 
terminal coupled to said second terminal of said first resistor (see fig.6 and page 3 
[0032]). Furthermore implementing such teaching into Lopez-Estrada would have been 
obvious to one skilled in the art as to toggle the frequency sign of the input signal in 
order to allow the polyphase filters to act as a stop band at a particular frequency as 
taught by Yang (see pages 2-3 [0028-0029, 0032]). 
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As per claim 8, Lopez and Yang in combination would teach wherein resistances 
said first, second, third, and fourth resistors of a first one of said plurality of stages are 
related to corresponding resistances of said first, second, third, and fourth resistors of a 
second one of said plurality of stages by a predetermined ratio as to toggle the 
frequency sign of the input signal in order to allow the polyphase filters to act as a stop 
band at a particular frequency as taught by Yang (see pages 2-3 [0028-0029, 0032]). 

As per claim 9, Lopez and Yang in combination would teach wherein said 
predetermined ratio is about 1:2.5 as to toggle the frequency sign of the input signal in 
order to allow the polyphase filters to act as a stop band at a particular frequency as 
taught by Yang (see pages 2-3 [0028-0029, 0032]). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1 0-1 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Yang U.S. Pub No 20050175132 A1 in view of Lopez-Estrada U.S. Pub No 
2003/0052300 A1. 

As per claim 10, Yang teaches polyphase filter comprising: at least three 
polyphase filter stages wherein a first polyphase filter stage has an input for receiving 
an input signal, and a last polyphase filter stage has an output for providing a filtered 
signal (see figs.4, 9 and 1 1 elements 404, 904, 1 104); each polyphase filter stage 
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except said first polyphase filter stage having an input coupled to an output of a 
preceding polyphase filter stage (see figs.4, 9 and 1 1 element.3 404, 904, 1 104; each 
polyphase filter stage except said last polyphase filter stage having an output coupled to 
an input of a succeeding polyphase filter stage (see figs.4, 9 and 1 1 element.3 404, 904, 
1104). 

However Yang does not teach wherein one of said at least three polyphase filter 
stages is coupled to another one of said at least three polyphase filter stages by means 
of a buffer. 

Lopez-Estrada teaches teach wherein one of said at least two polyphase filter 
stages is coupled to another one of said at least two polyphase filter stages by means of 
a buffer (see fig. 10 element 1030 and page 4 [0063-0070]). Furthermore implementing 

the buffer of Lopez into the three polyphase filter stages of Yang would have been 
obvious to one skilled in the art as to store information from the previous polyphase and 

keep interpolated samples from the first stage to generate the required number of 
output samples as taught by Lopez (see page 4 [0066]). 

As per claim 1 1 , Lopez -Estrada teaches wherein an overall pass band 
response of the polyphase filter is characterized as being substantially flat (see page 3 
[0042-0043]). Furthermore implementing the teaching of Lopez into the three polyphase 
filter stages of Yang would have been obvious to one skilled in the art as to meet the 
signal to noise ratio requirement as taught by Lopez (see page 3 [0044]). 

As per claim 12, Lopez -Estrada teaches wherein said first polyphase filter 
stage is coupled to a second polyphase filter stage by means of said buffer (see fig. 10 
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element 1030 and page 4 [0063-0070]). Furthermore implementing the buffer of Lopez 
into the three polyphase filter stages of Yang would have been obvious to one skilled in 
the art as to store information from the previous polyphase and keep interpolated 
samples from the first stage to generate the required number of output samples as 
taught by Lopez (see page 4 [0066]). 

As per claim 13, Yang and Lopez Estrada in combination would teach wherein a 
next to last polyphase filter stage is coupled to said last polyphase filter stage by means 
of said buffer as to store information from the previous polyphase and keep interpolated 
samples from the next to last stage to generate the required number of output samples 
as taught by Lopez (see page 4 [0066]). 

As per claim 14, Yang and Lopez Estrada in combination would teach wherein 
said first polyphase filter stage is characterized as being a passive polyphase filter 
stage as to filter one of the unwanted harmonic frequency components. 

As per claim 15, Yang teaches wherein said first polyphase filter stage 
comprises: a first resistor having a first terminal for receiving said positive in-phase input 
signal, and a second terminal for providing said positive in-phase filtered signal(see fig.6 
and page 3 [0032]); a second resistor having a first terminal for receiving said positive 
quadrature input signal, and a second terminal for providing said positive quadrature 
filtered signal(see fig.6 and page 3 [0032]; a third resistor having a first terminal for 
receiving said negative in-phase input signal, and a second terminal for providing said 
negative in-phase filtered signal (see fig.6 and page 3 [0032]; a fourth resistor having a 
first terminal for receiving said negative quadrature input signal, and a second terminal 
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for providing said negative quadrature filtered signal (see fig.6 and page 3 [0032]; a first 
capacitor having a first terminal coupled to said first terminal of said first resistor, and a 
second terminal coupled to said second terminal of said second resistor (see fig.6 and 
page 3 [0032]); a second capacitor having a first terminal coupled to said first terminal 
of said second resistor, and a second terminal coupled to said second terminal of said 
third resistor(see fig.6 and page 3 [0032]); a third capacitor having a first terminal 
coupled to said first terminal of said third resistor, and a second terminal coupled to said 
second terminal of said fourth resistor(see fig.6 and page 3 [0032]); and a fourth 
capacitor having a first terminal coupled to said first terminal of said fourth resistor, and 
a second terminal coupled to said second terminal of said first resistor(see fig.6 and 
page 3 [0032]). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
. invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 21-24 and 31-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Song U.S. Patent No 6,049,573 in view of Lopez-Estrada U.S. Pub 
No 2003/0052300 A1. 

As per claim 21 , Song teaches an image rejecting mixer comprising: a first 
multiplier having a first input for receiving an input signal (see fig.3 element 106), a 
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second input for receiving a cosine signal is the same as the claimed (first local 
oscillator signal) (see fig.3 and col.2, lines 25—27), and an output; a second multiplier 
having a first input for receiving said input signal (see fig.3 element 108), a second input 
for receiving a sine signal is the same as the claimed (second local oscillator signal) in 
quadrature with said first local oscillator signal (see fig.3 and col.2, lines 25-27), and an 
output; and a polyphase filter having first and second inputs respectively coupled to said 
outputs of said first and second multipliers, and an output for providing an output of the 
image rejecting mixer (see figs. 2-3 elements 204 and col.2, lines 37-63); a polyphase 
filter comprising: a first filter section having first and second inputs respectively coupled 
to said outputs of said first and second multipliers, and an output for providing signals 
representative of at least two phases of a filtered signal, said first filter section having a 
first pass band response (see figs. 2-3 elements 204 and col.2, lines 37-63). 

However Song does not teach a polyphase filter comprising; a buffer section 
having an input coupled to said output of said first filter section, and an output; and a 
second filter section having an input coupled to said output of said buffer section, and 
an output for providing an output of the polyphase filter, said second filter section having 
a second pass band response; wherein said first and second filter sections are 
configured such that said second pass band response compensates for said first pass 
band response. 
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Lopez-Estrada teaches a polyphase filter comprising: a first filter section having 
an input for receiving signals (see fig.10 element 1020 and page 4 paragraph [0065] 
representative of a complex signals (see page 1 [0021]. Note that complex signals are 
known in the art as in-phase and quadrature signals or real and imaginary signals 
having multiple phases or polarities) are the same as the claimed (at least two phases 
of an input signal), and an output for providing signals representative of at least two 
phases of a filtered signal, said first filter section having a first pass band response (see 
page 4 [0058-0059]); a buffer section having an input coupled to said output of said first 
filter section, and an output (see fig.10 element 1030 and page 4 [0063-0067]); and a 
second filter section having an input coupled to said output of said buffer section, and 
an output for providing an output of the polyphase filter, said second filter section having 
a second pass band response (see fig.10 element 1040 and page 4 [0059, 0066]); 
wherein said first and. second filter sections are configured such that said second 
pass band response compensates for said first pass band response (see page 4 
[0059]-0062). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Lopez-Estrada into Song as to store information from the previous 
polyphase and keep interpolated samples from the first stage to generate the required 
number of output samples as taught by Lopez (see page 4 [0066]). 

As per claim 22, Lopez -Estrada teaches wherein an overall pass band 
response of the polyphase filter is characterized as being substantially flat (see page 3 
[0042-0043]). Furthermore implementing the teaching of Lopez into Song would have 
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been obvious to one skilled in the art as to meet the signal to noise ratio requirement as 
taught by Lopez (see page 3 [0044]). 

As per claim 23, Song and Lopez in combination would teach wherein a first one 
of said first and second filter sections has at least one polyphase filter stage, and a 
second one of said first and second filter sections has at least two polyphase filter 
stages as to accurately reduce distortion in the previous filtered signal. 

As per claim 24, Song and Lopez in combination would teach wherein said first 
one of said first and second filter sections comprises said first filter section, and said 
second one of said first and second filter sections comprises said second filter section 
as to accurately reduce distortion in the previous filtered signal. 

As per claim 31 , Song teaches a local oscillator having a first output for 
providing said first local oscillator signal, and a second output for providing said second 
local oscillator signal (see fig.3 elements cos and sin). 

As per claim 32, Song teaches wherein said first and second local oscillator 
signals have a predetermined frequency chosen to mix said input signal to baseband 
(see fig.3 element 106 or 108). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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10. Claims 25-26, 28-30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Song U.S. Patent No 6,049,573 in view of Lopez-Estrada U.S. Pub No 
2003/0052300 A1 and in further view of Yang U.S. Pub No 20050175132 A1. 

As per claim 25, Song and Lopez in combination teaches all the features of the 
claimed invention except wherein said input of said first filter section comprises a 
positive in-phase input signal, a negative in-phase input signal, a positive quadrature 
input signal, and a negative quadrature input signal, said output of said first filter section 
comprises a positive in-phase filtered signal, a negative in-phase filtered signal, a 
positive quadrature filtered signal, and a negative quadrature filtered signal. 

Yang teaches wherein said input of said first filter section comprises a positive 
in-phase input signal, a negative in-phase input signal, a positive quadrature input 
signal, and a negative quadrature input signal, said output of said first filter section 
comprises a positive in-phase filtered signal, a negative in-phase filtered signal, a 
positive quadrature filtered signal, and a negative quadrature filtered signal(see fig.4, 6, 
9 and page2 [0026-0028]). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Yang into Song and Lopez-Estrada as to toggle the frequency sign of the 
input signal in order to allow the polyphase filters to act as a stop band at a particular 
frequency as taught by Yang (see pages 2-3 [0028-0029]). 

As per claim 26, Yang teaches wherein said first one of said first and second 
filter sections comprises: a first resistor having a first terminal for receiving said positive 
in-phase input signal, and a second terminal for providing said positive in-phase filtered 
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signal (see fig.6 and page 3 [0032]); a second resistor having a first terminal for 
receiving said positive quadrature input signal, and a second terminal for providing said 
positive quadrature filtered signal (see fig.6 and page 3 [0032]); a third resistor having a 
first terminal for receiving said negative in-phase input signal, and a second terminal for 
providing said negative in-phase filtered signal (see fig.6 and page 3 [0032]); a fourth 
resistor having a first terminal for receiving said negative quadrature input signal, and a 
second terminal for providing said negative quadrature filtered signal (see fig.6 and 
page 3 [0032]); a first capacitor having a first terminal coupled to said first terminal of 
said first resistor, and a second terminal coupled to said second terminal of said second 
resistor; a second capacitor having a first terminal coupled to said first terminal of said 
second resistor, and a second terminal coupled to said second terminal of said third 
resistor (see fig.6 and page 3 [0032]); a third capacitor having a first terminal coupled to 
said first terminal of said third resistor, and a second terminal coupled to said second 
terminal of said fourth resistor (see fig.6 and page 3 [0032]); and a fourth capacitor 
having a first terminal coupled to said first terminal of said fourth resistor, and a second 
terminal coupled to said second terminal of said first resistor (see fig.6 and page 3 
[0032]). Furthermore implementing such teaching into Song and Lopez-Estrada would 
have been obvious to one skilled in the art as to toggle the frequency sign of the input 
signal in order to allow the polyphase filters to act as a stop band at a particular 
frequency as taught by Yang (see pages 2-3 [0028-0029, 0032]). 

As per claim 28, Yang teaches wherein said second one of said first and second 
filter sections comprises a plurality of stages, each stage comprising: a first resistor 
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having a first terminal for receiving a positive in-phase input signal, and a second 
terminal for providing a positive in-phase filtered signal (see fig.6 and page 3 [0032]); a 
second resistor having a first terminal for receiving a positive quadrature input signal, 
and a second terminal for providing a positive quadrature filtered signal (see fig.6 and 
page 3 [0032]); a third resistor having a first terminal for receiving a negative in-phase 
input signal, and a second terminal for providing a negative in-phase filtered signal (see 
fig.6 and page 3 [0032]); a fourth resistor having a first terminal for receiving a negative 
quadrature input signal, and a second terminal for providing a negative quadrature 
filtered signal (see fig.6 and page 3 [0032]); a first capacitor having a first terminal 
coupled to said first terminal of said first resistor, and a second terminal coupled to said 
second terminal of said second resistor; a second capacitor having a first terminal 
coupled to said first terminal of said second resistor, and a second terminal coupled to 
said second terminal of said third resistor (see fig.6 and page 3 [0032]); a third capacitor 
having a first terminal coupled to said first terminal of said third resistor, and a second 
terminal coupled to said second terminal of said fourth resistor; and a fourth capacitor 
having a first terminal coupled to said first terminal of said fourth resistor, and a second 
terminal coupled to said second terminal of said first resistor(see fig.6 and page 3 
[0032]). Furthermore implementing such teaching into Song and Lopez-Estrada would 
have been obvious to one skilled in the art as to toggle the frequency sign of the input 
signal in order to allow the polyphase filters to act as a stop band at a particular 
frequency as taught by Yang (see pages 2-3 [0028-0029, 0032]). 

As per claim 29, Song and Lopez and Yang in combination would teach wherein 
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resistances said first, second, third, and fourth resistors of a first one of said plurality of 
stages are related to corresponding resistances of said first, second, third, and fourth 
resistors of a second one of said plurality of stages by a predetermined ratio as to 
toggle the frequency sign of the input signal in order to allow the polyphase filters to act 
as a stop band at a particular frequency as taught by Yang (see pages 2-3 [0028-0029, 
0032]). 

As per claim 30, Song and Lopez and Yang in combination would teach 
wherein said predetermined ratio is about 1:2.5 as to toggle the frequency sign of the 
input signal in order to allow the polyphase filters to act as a stop band at a particular 
frequency as taught by Yang (see pages 2-3 [0028-0029, 0032]). 

Claim Rejections - 35 USC § 103 

11. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 33- 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kanno et al U.S. Pub No 2003/0071925 A1 in view of Lopez-Estrada . 

As per claim 33, Kanno teaches a receiver comprising: a first mixer having an 
input for receiving an RF signal (see figs. 5, 7 and 12 elements 43, 63), and an output 
for providing an intermediate frequency (IF) signal; a first filter having an input for 
receiving said IF signal, and an output for providing a filtered IF signal (see figs. 5, 7 
and 12 elements 45, 65); a second mixer having an input for receiving said filtered IF 



Application/Control Number: 10/814,615 Page 19 

Art Unit: 2611 

signal, and an output for providing a baseband signal (see figs. 5, 7 and 12 element 67- 
68); and a second filter having an input for receiving said baseband signal, and an 
output for providing a filtered baseband signal (see figs. 5, 7 and 12 elements 71-72); 
wherein said second mixer is characterized as being an image rejecting mixer and 
comprises: a first multiplier having a first input for receiving said filtered IF signal (see 
figs. 5, 7 and 12 element 67), a second input for receiving a first local oscillator signal 
(see figs. 5, 7 and 12 element 48 or 69), and an output; a second multiplier having a first 
input for receiving said filtered IF signal (see figs. 5, 7 and 12 element 68 and page 5 
[0081])), a second input for receiving a second local oscillator signal in quadrature with 
said first local oscillator signal and an output (see figs. 5, 7 and 12 element 48 or 70 
and page 5 [0081]). 

However Kanno does not teach a polyphase filter comprising: a first filter section 
having first and second inputs respectively coupled to said outputs of said first and 
second multipliers, and an output for providing signals representative of at least two 
phases of a filtered signal, and having a first pass band response; a buffer section 
having an input coupled to said output of said first filter section, and an output; and a 
second filter section having an input coupled to said output of said buffer section, and 
an output for providing an output of the polyphase filter, and having a second pass band 
response; wherein said first and second filter sections are configured such that said 
second pass band response compensates for said first pass band response. 
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Lopez-Estrada teaches a polyphase filter comprising: a first filter section having an 
input for receiving signals (see fig. 10 element 1020 and page 4 paragraph [0065] 
representative of a complex signals (see page 1 [0021]. Note that complex signals are 
known in the art as in-phase and quadrature signals or real and imaginary signals 
having multiple phases or polarities) are the same as the claimed (at least two phases 
of an input signal), and an output for providing signals representative of at least two 
phases of a filtered signal, said first filter section having a first pass band response (see 
page 4 [0058-0059]); a buffer section having an input coupled to said output of said first 
filter section, and an output (see fig. 10 element 1030 and page 4 [0063-0067]); and a 
second filter section having an input coupled to said output of said buffer section, and 
an output for providing an output of the polyphase filter, said second filter section having 
a second pass band response (see fig. 10 element 1040 and page 4 [0059, 0066]); 
wherein said first and second filter sections are configured such that said second 
pass band response compensates for said first pass band response (see page 4 
[0059]-0062). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Lopez-Estrada into Kanno as to store information from the previous 
polyphase and keep interpolated samples from the first stage to generate the required 
number of output samples as taught by Lopez (see page 4 [0066]). 

As per claim 34, Lopez -Estrada teaches wherein an overall pass band 
response of the polyphase filter is characterized as being substantially flat (see page 3 
[0042-0043]). Furthermore implementing the teaching of Lopez into Kanno would have 
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been obvious to one skilled in the art as to meet the signal to noise ratio requirement as 
taught by Lopez (see page 3 [0044]). 

As per claim 35, Kanno and Lopez in combination would teach wherein a first 
one of said first and second filter sections has at least one polyphase filter stage, and a 
second one of said first and second filter sections has at least two polyphase filter 
stages as to accurately reduce distortion in the previous filtered signal. 

As per claim 36, Kanno teaches wherein said first mixer mixes said RF signal to 
a fixed IF (see fig. 5 and element 45). 

As per claim 37, Kanno teaches a low noise amplifier having an input adapted to 
be coupled to an antenna, and an output coupled to said input of said first mixer for 
providing said RF signal (see figs. 5, 7 and elements 42, 62). 

AS per claim 38, Kanno and Lopez in combination would teach a programmable 
gain amplifier coupled between said output of said second mixer and said input of said 
second filter as to accurately increase the gain so that all distortions could be removed 
in the previous filtered signal. 

Allowable Subject Matter 

1 3. Claims 6 and 27 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

14. The following is a statement of reasons for the indication of allowable subject 
matter: a first buffer having an input terminal for receiving said positive in-phase filtered 
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signal, and an output terminal; a second buffer having an input terminal for receiving 
said positive quadrature filtered signal, and an output terminal; a third buffer having an 
input terminal for receiving said negative in-phase filtered signal, and an output terminal; 
and a fourth buffer having an input terminal for receiving said negative quadrature 
filtered signal, and an output terminal as recited in claims 6 and 27. 

Conclusion 

1 5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Liu U.S. Patent No 7,184,737 B2 teaches an image rejection demodulators. 
Chen et al U.S. Patent No 5,610942 teaches a digital signal transcoder. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Emmanuel Bayard whose telephone number is 571 272 
3016. The examiner can normally be reached on Monday-Friday (7:Am-4:30PM) 
Alternate Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571 272 2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

5/9/2007 Emmanuel Bayard 
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